I. INTRODUCTION
Since Directives 2004/17/EC [1] and 2004/18/EC [2] entered into force in the European Union (EU) and its subsequent adoption within Portuguese National Law in 2008 by the Code of Public Procurement (known in Portugal as "Código dos Contratos Públicos") [3] , the use of electronic Reverse Auctions (eRA) for supplies, services and works of the public sector has gainedd its rightful regulations, allowingfrom a formal point of view -the adoption of these negotiating mechanisms in public procurement procedures conducted by European and National Contracting Authorities (CA).
A. On the concept of eletronic Reverse Auctions
In order to fully understand the analysis and outcomes of this study, it's important to first clarify the concept of the eRA as provided by the article 1(7) of the EU Directive 2004/17/EC [1] : "An 'electronic auction' is a repetitive process involving an electronic device for the presentation of new prices, revised downwards [authors note: thus taking the designation of reverse], and/or new values concerning certain elements of tenders, which occurs after an initial full evaluation of the tenders, enabling them to be ranked using automatic evaluation methods". Technology is thus vital to fulfil the requirements of this notion of eRA since it is used "an electronic device designed to allow competitors to progressively improve the attributes of the respective proposals (...)" in accordance to the article 140(1) of the aforementioned Portuguese Code of Public Procurement [3] . J. Silva [4] points out that the notion of this mechanism doesn't comprise "a specific form of tender, but only a procedural expedient provided to the contracting authority" that develops "(…) automatic and computerized processes (…) without human intervention". Therefore, the author emphasises the innovative and disruptive policy mind-set behind the mechanisms, linking eRA with a set of principles of "(…) modernisation, dematerialization and flexibility on contract awarding towards an electronic administration".
To summarize, the use of eRA in Portugal has then become possible (through the given Decree-Law above) both in open procedures, particularly in "Concursos Públicos" (open to competition), and in restricted procedures such as "Concursos Limitados por Prévia Qualificação" (a two-phase procedure with an open phase to competition and a restricted phase for short-listed candidates) or even in the case of restricted contracting mechanisms as Framework Agreements.
B. Adoption and use of electronic Reverse Auctions in the European Union and in Portugal
Despite the high emphasis that electronic public procurement (EPP) in general, and eRA in particular, have gained inside the European political agenda (mainly due to the pressures coming from the Lisbon Agenda, such as the market opening and transparency promotion principles and their externalities in the public sector), and notwithstanding the successive proposals of the European Ministerial egovernment Conferences (mainly the 3 rd in Manchester in November, 2005) [5] , the policy impact evaluation of the adoption of these mechanisms, since 2004 (the year of the Directives), has been lacking depth.
The only relevant exercises that analysed the impact of the adoption of EPP and eRA, drawing conclusions as guidelines for further actions (and mostly in terms of metrics disregarding the effects), date back to 2010 and 2011. These studies conducted by the European Commission (EC) [6, 7] , looked at the impact of the adoption on two levels: a macro European level and a micro Member States level. We will thus analyse these two scenarios focusing the latter in the Portuguese case.
At the European level, several policy impact analyses were conducted in order to understand the degree of achievements of the goals previously set forth, in terms of EPP and eRA. The results, such as the goal of having 50% of the total tenders being electronically conducted in 2010, would, however, be undervalued. These conclusions could be found in what came to be the "Green Paper on expanding the use of e-Procurement in the EU" [6] , and also in the eRA examination made by the European Commission in 2011 resulted, among other metrics, that "the use of e-auctions is equally infrequent (less than 1% in terms of number and volume of contracts awarded) [7] . In the case of the latter, a plenty of other measures would be presented to regenerate the upcoming Directives in the field of public procurement.
At the second level, focusing only on the Portuguese case, the analysis of EC found out that, given the status of compulsory orientations regarding the adoption and use of EPP brought into force by the aforementioned Decree-Law, the country was, however, a case study, referring to its good practices in terms of EPP [6] . No references were made to eRA at the country's-level. On the other hand, none of the reports issued since 2010 [8, 9, 10, 11] by the "Instituto dos Mercados Públicos, do Imobiliário e da Construção, I.P." (former InCI, I.P. as the National Authority that monitors the EPP ecosystem in the country) references the use of eRA within EPP activities in Portugal, which results in the total inexistence of official data on the subject.
As such, we conducted this study in order to analyse the national use of eRA in the period of time between 1 st of January, 2013 and 8 th of April, 2014. Instead of examining the effects/extension of the outcomes of this mechanism's use in Portugal, we attempted to identify the use of eRA by the distribution of adopting CA, their organization and etymology, their contracts' objects and type of purchase, the type of procedures that integrated an eRA, tenders' prices and developing supporting technology, highlighting the most important findings, in terms of adoption of eRA inside the EPP activities in Portugal.
Having considered the introduction points above on the subject's relevance we will thereafter elaborate on the literature review underlining a four dimensions model for eRA analysis and interpretation (Section II). This will lead us to the methodology that we used in data collection (Section III). Subsequently we will focus and discuss the results achieved (Section IV) conducting us to the paper's conclusion (Section V).
II. LITERATURE REVIEW
The available literature suggests a focus upon four major dimensions regarding eRA analysis: (1) its characteristics [12, 13] , (2) its appropriateness [14, 15, 16] , (3) the adoption of eRA and integration into organizations' business processes [17, 18, 19, 20] and (4) the impacts/risks of the eRA [21, 22, 23, 24] . The literature is also organized in accordance with the sector in which eRA are used: both the public sector [21, 25, 26] and private sector, the first deserving a bigger highlight in our study.
From those dimensions, D. Aloini, R. Dulmin and V. Mininno had already made reference in their study [12] to the first two and to the latter points, revealing a pattern in the eRA analysis and having also found two major scopes of investigation: (1) conceptualization [27, 28] and (2) experimentation through empirical research [29, 30] .
The use of eRA -specifically the use by the public sectoris also receiving an increasing degree of attention, mostly due to the administrative modernization pressure that policies in this field have brought into agencies (as seen above on both European and national level).
From multi-level legal adoptions and regulations through the needed answer to a higher demand of transparency and effective resource allocation issued by market operators [29] [31], political decisions around e-government and tools like eRA are becoming more expressive. This is due to a higher public scrutiny over the performance of the public sector [21, 25, 32] , compelling the enhancement of the public interest reflection in the acquisitions conducted [33] , which contributes to "an improvement in the relationship between administration, citizens and business (…)" [31] .
In Portugal, besides the mentioned IMPIC's reports [8, 9, 10, 11] , A. Costa, A. Arantes, and L. Tavares have also drawn some conclusions through an empirical study [32] (composed by two surveys, the first in 2009 and the second in 2010) regarding the impact of EPP adoption by State's Direct administration, Indirect Administration agencies and Municipal CA, bridging a primary input necessary to the evaluation of the field's state-of-the-art.
III. METHODOLOGY
The present analysis was conducted through a data collection of mandatory tenders' notices made by Portuguese CA in the II series, part "L", of the electronic version of the Official Portuguese journal "Diário da República" 1 in the period between the 1 st of January, 2013 up to the 8 th of April, 2014. We analysed a total amount of 8,646 tender notices both of open and restricted procedures. Notices on deadline's extensions and tenders' rectifications were not considered. The data presented in the tables below was collected within the same source. From the tenders' universe above, we have identified 61 publications that integrated an eRA through the affirmative answer in field no. 3 "Informação adicional" ("additional information") of their tenders to the question "É utilizado um Leilão Eletrónico:" ("It is used an eRA").
IV. RESULTS AND DISCUSSION

A. Distribution of electronic Reverse Auctions per Contracting Authorities
From the conducted analysis we can conclude that the ranking of CA that made the greatest use of eRA, is led by several bodies with different Administration backgrounds and degrees of autonomy: from central government agencies, to municipalities, health entities, public institutes, state-owned companies, among others, as seen on Table 1 . The CA that register a larger expression of use of the mechanism form a heterogeneous group, with regard to the sector of Public Administration they belong to, as well as to what their mission is.
B. Distribution of electronic Reverse Auctions per tenders' Common Procurement Vocabulary classification
On the other hand, in terms of classification of the tenders that included an eRA -given through the classification provided by the Common Procurement Vocabulary (CPV) framework -diversity and heterogeneity could also be found in terms of acquisition types and the purposes for which the tenders and eRA were developed: either tenders on services and/or supplies could be found among the sample of tenders that included an eRA (but not public works).
However, the most prominent set of eRA issued with CPV classification were on "Medical equipment, pharmaceuticals and personal care products" with 23 issued eRA, the CPV classification of "Telecommunications services" with 5 issued eRA, the CPV classification "Firefighting equipment" with 3 issued eRA and finally, in ex-aequo, the CPV classification of "Police cars", CPV classification of "Instruments for measuring flow, level and pressure of liquids and gases" and the CPV classification "Pipeline, piping, pipes, casing, tubing and related items" with 2 issued eRA each.
C. Distribution of electronic Reverse Auctions per type of procedure
Regarding the use of eRA per type of procedure, we concluded that 59 out of the 61 tenders that included an eRA were developed under the "Concurso Público" type of procedure (a purely open procedure to competition), which corresponds to 97% of the analysed notices. The other 2 eRA were used on a "Concurso Público urgente" type of procedure (which is similar to the "Concurso Público" but with some special criteria since it has an urgent nature and it's a faster type of procedure than the first) and another one of "Concurso Limitado por Prévia Qualificação" type of procedure (a twophase procedure with an open phase to competition similar to "Concurso Público" and a restricted phase for short-listed candidates).
D. Distribution of electronic Reverse Auctions per geography of Conctracting Authorities
In terms of geographic distribution of the CA that used eRA in their tenders, the data reveals a bipolarization between the metropolitan regions of Lisbon and Oporto, since 49 out of the 61 eRA (approximately 80%) were issued by CA that are based in these locations.
E. Distribuition of electronic Reverse Auctions per price of tenders and per type of contract
In regard to the price of the tenders that integrated an eRA and in accordance to Fig. 1, it' s highlighted the fact that in the contract' notices for the acquisition of services (16 contract notices) tenders' average price was 1,693,709.66€ (ranging from a tender's minimum price of 65€ up to a maximum registered price of 9,929,703€). On the other hand, in the contract' notices corresponding to the acquisition of supplies (43 contract notices), tender's average price substantially decreased to 85,552.90€ (ranging from a tender's minimum price of 17,671.50€ up to a maximum registered price of 876,450€, from which we disconsider bid prices of 1€ or 0€, that are only admissible under certain circumstances). The other two contract notices -also irrelevant for the analysiswere a special procedure for hiring out movable goods and the second was to award the right of space occupation. 
F. Distribution of electronic Reverse Auctions average price per award criteria
When analysing the distribution of the average price of the procedures, from the point of view of the adopted award criteria, we found out that 50 contract notices (i.e. 82% of the contract notices that included an eRA) were published with "the lowest price" criteria. The second most used award criteria was "the most economically advantageous tender" that awarded 10 tenders (i.e. the equivalent to 16.4% of the total eRA). There was also one contract notice that had no information on the award criteria that would be used to award the contract. However, when analysing the distribution of the average tenders' price per award criteria we have identified (Fig.2) that when "the most economically advantageous tender" was used, the average contract price was substantially higher -2,347,756.52€ -than when "the lowest price" award criteria was used, registering the latter the average price of 100,785.62€. 
G. Distribution of electronic Reverse Auctions per technological platform used
In terms of the distribution of the analysed eRA per technological platform used, they were developed in accredited technologies -according to Portuguese regulations -or in a bundle of technologies. These platforms could or could not support the earlier and later stages of the electronic tender besides the eRA. They are generically speaking private-held platforms and public institutions use them to develop tenders' tasks.
Regarding the platforms where eRA took place, we've registered, in the examined period, that 19 eRA (i.e. 31,1%) were developed through the technological combination of the "Vortal" company's platform and the e-Catalogue platform of Portuguese Health Ministry, 15 eRA were led through the "Acingov" company's platform (i.e. 24,6%) and 18 eRA took exclusively place in "Vortal" company's platform (18%). The other 9 eRA took place in other accredited platforms.
V. CONCLUSIONS
The present study reveals that the use of eRA had a residual use rate (0.7%) in Portugal in the analysed universe, and over the period under analysis.
Bellow, we also emphasize the facts that arose from our statistical analysis over the published tenders, during the mentioned period:
 Heterogeneity was registered with regards to the Contracting Authorities that used eRA in Portugal, in terms of the Administration sector they belong to (either central government bodies, municipalities, health sector, water supply, shared services, infrastructures, etc.) and with respect to the missions they pursued;  From the tenders that included an eRA, a plurality of contract's objects were identified for the acquisition of services and/or supplies. There were no public works contract notices in the sampled procedures that integrated an eRA;  There was a geographical bipolarisation regarding the CA that made a greater use of eRA (from the point of where they are based). Generically speaking, the majority of CA that issued at least one eRA were based in the metropolitan areas of Lisbon or Oporto;  There is a substantial distinction in the average price of tenders depending on the type of contracts to be awarded (either for the acquisition of services or supplies);  82% of the published "Concursos Públicos" that integrated an eRA made use of "the lowest price" as award criteria, even knowing that when it comes to the tenders that made use of "the most economically advantageous tender" as award criteria, the average price is significantly higher.  25% of the tenders that integrated an eRA were issued for the acquisition of services.  In terms of technology (platforms) that supported the eRA development, we found out that this negotiation moments were distributed across the most relevant softwares available in the Portuguese market.
In short, the use of eRA in Portugal for the analysed period was consistent with the data presented by the European Commission in 2011, which stated that less than 1% of international open tenders in European Union made use of an eRA [7] , pointing out to our calculated value of 0.7%.
However, according to the "Contratação Pública em Portugal 2013" report [11] (which stands for "Public Procurement in Portugal 2013", for the year of 2013, issued by IMPIC, I.P.) the Portuguese public procurement ecosystem, in that year, awarded contracts of an approximate total amount of 4,153 million euros (which corresponds to 1,568.86 million euros awarded through the open procedure of "Concurso Público", 174.67 million euros through the two-phase procedure explained above "Concurso Limitado por Prévia Qualificação" and, the largest share, 2,037.65 million euros through the procedure of "Ajuste Direto" (a restricted procedure with limited or no competition) and the remaining through other procedure types [11] .
So, if it's true that the total volume of the Portuguese public procurement ecosystem in 2013 accounted for about 2.5% of the total volume of the Portuguese Gross Domestic Product (GPD), it is also true that in the same year, according to the same source, [11] nearly 1,05 p.p. of those 2.5% of the GPD met the legal conditions for integrating an Electronic Reverse Auction in its development (which refers to the cumulative amount of "Concursos Públicos" and "Concursos Limitados por Prévia Qualificação" where eRA could actually be used).
However, the largest mentioned share of this amountaround 1.23 p.p. (of the 2.5%) of the GDP coming from the awards through the "Ajuste Directo" procedure -could not use this negotiation mechanism under the legal impossibility that the national regulations ("Código dos Contratos Públicos" in its article 118) imposes if there is a negotiation phase to be included. Instead, a traditional negotiation should take place. Further research should be done to reflect on the possible extension of this technological negotiation mechanism to procedures where competition is restricted, given the
